more distal preconception factors-including social, economic, and political factors-that cause high levels of maternal testosterone? Answering these questions will allow researchers to assess the relative importance of maternal testosterone among the different potential environmental causes of sex ratio and sex differences in early-age mortality surveyed in my earlier study (Pongou 2013) ; it will also inspire evidence-based policies that can be implemented to address this crucial problem.
The preconception origins hypothesis is formulated on the basis of a growing literature on the environmental determinants of offspring sex ratio, including parental occupational exposure, diet, illnesses and stresses, chemicals, and other environmental hazards (Pongou 2013 ). As such, this hypothesis offers a broad framework for understanding male-female differences in early-age mortality across space and over time. Among the preconception factors that increase the probability of a male (female) conception, some have been found to increase child survival, whereas others have been found to decrease it. It follows that the magnitude of the male-female difference in mortality may be large or small depending on which of these preconception factors predominate in a given time and area.
Although the available evidence showing a male survival disadvantage in most regions of the world implies that boys are more likely than girls to be conceived in poorer environmental conditions, it is important to note that the conditions that favor the conception of a specific sex vary across space and may change over time as a result of both natural and human-made causes. An example of such a change was recorded in Seveso, Italy, in July 1976, after one of the most toxic human-made pollutants (2,3,7,8-Tetrachlorodibenzo-pdioxin (TCDD)) was released following a plant explosion. Mocarelli and colleagues (1996) have shown that parents who were exposed to high concentrations of this pollutant when they were younger than 19 years were significantly more likely to have girls than boys, with a male-to-female sex ratio of 0.38. If environmental hazards such as TCDD become more prevalent, the exposure will not only increase the proportion of female births but also decrease their survival advantage, shrinking the male-female early-age mortality gap. This hypothesis is consistent with the concurrent increase of female births and their relative mortality in several developed societies (see Fig. 2 for the United States for the period . Scientists have argued that environmental hazards that cause endocrine disruption have become more prevalent in these countries, resulting in more females being conceived (Davis et al. 1998; Møller 1998; Van Larebeke et al. 2008 ). In addition, I argue that the greater level of exposure of females to these chemicals might have also decreased their survival advantage. This explanation is consistent with my previous study (Pongou 2013 ),
Sex of the child
Health and survival of the child in utero and after birth Parental preconception environment (occupation, diet, stresses, illnesses, chemical exposure, etc.) Fig. 1 The preconception origins hypothesis which empirically shows that the preconception factors responsible for the male-female difference in mortality are primarily those that vary over time within parents.
The identification of the preconception environmental factors responsible for the male-female difference in early-age mortality is an important area of research that has just started. Progress in this area will not only satisfy a pure scientific curiosity but also inspire evidence-based policies aimed at closing the gap between the sexes. Male-female ratio of the probability of death in the first year in the U.S. Fig. 2 Sex ratio at birth and sex ratio in infant mortality in the United States, 1945 States, -2004 . Sources: Data for the calculation of the male-female ratio at birth are obtained from Mathews and Hamilton (2005) and Martin et al. (2005 Martin et al. ( , 2006 . Data on the male-female ratio of the probability of death in the first year are taken from Drevenstedt et al. (2008) 
